
IS LEUCOCYTOZOON ANATIS THE 
CAUSE OF A NEW DISEASE 

IN DUCKS? 

For some years, a common impres
sion prevailed among poultrymen in 
general, that ducks and geese probably 
represented refractory types to infection 
with specific disorders so frequently ob
served in domestic fowls. This opinion 
judging from available literature, was 
also harbored by investigators in poul
try diseases, as aside from the mortality 
due to defective incubation, inherent 
weakness, etc., together with losses 
caused by infestation with intestinal 
parasites, specific disorders were seldom 
observed in these species. 

It was then, with no little surprise, 
that an outbreak of disease attended 
with great mortality, was observed dur
ing the summer of 1914, at different 
points throughout Canada. 

At the request of Mr. F. C. Elford, 
Dominion Poultry Husbandman, Otta
wa, the Health of Animals Branch de
cided to investigate the cause of such 
heavy losses, with the result that in
structions were given the author to pro
ceed to a certain chosen plant where 
ducks were dying at an unprecedented 
rate. 

On arrival at the poultry farm in 
question, it was learned that the young 
ducks which had been received as day-
old ducklings from one of the largest 
breeders in the United States, had been 
dying on an average of 20 a day. The 
losses would continue thus for a few 
days, after which there appeared to be 
a remission for about a ten day period, 
with a recurrence at the expiration of 
this time when the fatalities would 
again be enormous. 
Symptoms of the Disease 

The affection runs a rapid and fatal 
course with very slight prodromal symp
toms to indicate its onset. The first 
clinical feature observed is an impaired 
appetite. This reluctance to take the 
ordinary amount of food is particularly 
noticeable in ducks having access to 
swimming pools. These birds prefer to 
remain in the cool water undisturbed, 
evincing no response to the call for 
feeding, and this fact is indeed signifi
cant. 

The attitude of affected individuals 
varies considerably, depending upon the 
course of the disease. In some in
stances, ducks succumb during the first 
severe paroxysm, while in others exacer
bations occur at intermittent periods 
without producing a fatal result. Af
fected ducks will lie in a semi-comatose 
condition with the neck bent backwards 
and the head resting upon the dorsal 
portion of the spinal column. When 
roused this condition of stupor gives 
way to a period of intense excitement, 
during which a series of remarkable ev
olutions are indulged in. The head oc
cupies various positions, sometimes de
scribing circles in the air, and at other 
periods, oscillating to and fro. In oth
ers the neck is completely turned upon 
itself with the head resting upon the 

ground in an upright position, as showfl 
in PI. I, figs. 1 and 2. 

The power of equilibrum is also lost, 
the duck turning over backwards until 
completely exhausted. In the majority 
of recovered birds, there also appears 
to be some difficulty in locomotion, a 
decided lameness being present in one 
or other of the legs, usually the left 
one. Another manifestation which is 
fairly constant, is a purulent opthalmia, 
the eyes being completely closed with 
the lids adherent to each other. 

The mortality is exceptionally high, 
probably aggregating to 65-70%, while 
the ducks which recover remain under
sized and stunted (PI. I, fig. 3) . 
Etiology 

The causative agent is, as yet, unde
termined, owing partly to the limited 
nature of our investigations. When 
first observed, the manifest cerebral dis
turbance was attributed by some poul
trymen to the development of insect lar
vae in the nasal chambers through the 
deposition of eggs by a species of blue 
fly. In a few cases larvae were found 
in the frontal sinuses, but only in those 
instances in which the affection was 
running a subacute course, the eggs 
probably being deposited after the duck 
was semi-comatose or moribund. In 
autopsies where the disease ran an acute 
course, larvae were never found. 

Microscopic examinations of the cere
brospinal fluid, peritoneal exudates, 
etc., failed to reveal any organisms to 
which a pathogenic role could be ascrib
ed, but as laboratory facilities were 
lacking at the time, cultural methods 
could not then be adopted, thus nulli
fying any general conclusion which 
might be drawn. 

An examination of the blood revealed 
a Leucocytozoon which was present in 
large numbers in the peripheral circu
lation of the affected ducks. 
Leucocytozoon anatis. 

This parasite, to which so far as we 
are aware, no previous reference has 
been made, was observed during the 
course of the investigation. Subsequent
ly, identical parasites were demonstrat
ed in the blood of ducks similarly af
fected on the Experimental Farm, Ot
tawa. In view of the fact that no rec
ord of this parasite can be found, we 
are naming it "Leucocytozoon anatis". . 

The parasites were present in large 
numbers in the peripheral circulation 
of ducks in which the affection ran an 
acute and fatal course. Smears from 
the spleen also showed an abundance 
of parasites. These protozoa gradually 
diminished in number in the ducks 
which made an apparent recovery, while 
in contact birds which presented no 
clinical manifestations, parasites were 
not demonstrable. Examinations of the 
blood of other contact fowls as well as 
ducks from sources where the disease 
was not prevalent, failed to reveal any 
hematozoa. 
Morphology 

The shape of the parasites is fairly 
uniform, although there appears to be 
considerable pleomorphism in the gam
ete forms. The predominant type is a 
spindle-shaped organism, 35u to 60u in 
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length by lOu in width, showing an 
oval, elongated or irregularly shaped 
nucleus, with, a dark chromatic band 
extending along one border. The nuc
leus stains, with . Giemsa, a dark blue 
having a franular appearance. In the 
centre may be observed a small chrom
atin staining body varying slightly in 
shape. The cytoplasm appears almost 
transparent or at most stains a faint 
pink and terminates at each end in an 
acute angle. Although, as previously 
mentioned, there is marked uniformity 
in shape, it might be advisable to state 
that considerable variation occurs in the 
staining characteristics of the mature 
forms. The chromatic band is similar 
in all instances, but in certain adult 
forms the nucleus stains indistinctly a 
light blue with radiating filaments of 
chromatin throughout. 

Examined in fresh blood preparations, 
the parasite appears to be non-motile, 
but as it has recently been shown at 
Khartoum that motility is present in 
some of the larger forms, further stud
ies must be undertaken before making a 
positive statement in this respect. 
Pathological Anatomy 

Microscopically the visceral organs 
fail to show anw abnormality excepting 
an acute haemorrhagic inflammation of 
the large intestine immediately behind 
the caeca. The normal body fluids ap
pear unaltered, while scrappings from 
the intestinal wall and examinations of 
the bowel content show an absence of 
coccidia or other parasites. In some of 
the ducks examined, the mouth and 
pharnx contained a considerable quan
tity of blood and mucus, the former 
probably being due to traumatic injur-

- ies sustained through the head coming 
in violent contact with the ground dur
ing the paroxysms. 

The blood in all cases of infection 
showed an increase of eosinophiles, and 
the presence of Iieucocytozoon anatis. 
Transmission Experiments 

Our investigations along this line 
were necessarily limited, as experiments 
were conducted at the laboratory and 
all the affected ducks died excepting one 
survivor which was the only source 
from which material was available. 

Young ducks, three weeks old, were 
inoculated intraperitoneal^ with blood 
taken directly from the affected individ
ual, and placed in a colony house free 
from infection. Control ducks from the 
same source were employed. A syste
matic examination of the peripheral 
circulation of these experimental ducks 
for some days previous to inoculation, 
together with the controls, was conduct
ed. These resulted negatively in every 
instance, no variation from the normal 
being observed. Subsequently to inoc
ulation, these examinations were con
tinued daily and on the seventh day 
two gamete forms were noted in the 
blood of one of the artificially infected 
ducks. The controls appeared normal. 
These earliest forms appeared as or
ganisms showing a transparent cyto
plasm containing a few basophilic gran
ules, with a band or chromatin at one 
side but possessing no nucleus. Three 
days afterwards, the typical gamete 

forms appeared showing the dark blue 
nucleus. These forms persisted for a 
few days and then suddenly disappear
ed. No mature forms were present in 
the smears examined at any time dur
ing the period of observation. White 
rats were also inoculated, but these 
proved refractory to infection. 
Conclusions 

No general conclusions can be drawn 
until further experimental studies are 
undertaken, but a few salient features 
may be briefly summarized. That the 
Leucocytozoon above described is the 
causative agent of this disease, we are 
not prepared to say. The fact, however, 
that this parasite was present in large 
numbers in all affected birds and absent 
in all the controls coming under our 
observation, is rather significant. An
other peculiar feature is the disappear
ance of the mature forms from the 
blood stream of the affected duck in our 
possession which seemed to coincide 
with the period of recovery. 

The reason of our failure to transmit 
the disease may possibly be attributed 
to: (1) The attenuated virulence of the 
parasite owing to the fact that the dis
ease in this instance was running a 
chronic course and the duck was pro
gressing towards recovery. (2) The fact 
that the disease appears to be prevalent 
only in the hot months of the year, as 
no fresh outbreaks have occurred at 
any of the plants under observation. (3) 
The fact that gamete forms appeared 
in one of the experimental ducks and 
then disappeared, might be taken to in
dicate that the disease, in an acute form 
is not directly transmissible, the para
site undergoing an exogenous life-cycle 
dependent for its propagation upon 
some intermediate host, possibly an in
sect. 

Providing opportunity presents itself, 
we intend undertaking a more method
ical research into the etiology, prophy
laxis and treatment of this affection. 

I wish to express my indebtedness to 
Dr. F. Torrance, Veterinary Director 
General, for permission to present this 
paper; also the hearty cooperation of 
the officials of the Poultry Division. 

A. B. WICKWARE, 
Canada. 

THE FEMINIZATION OF MALE 
BIRDS 

The successful portion of this work 
has been done exclusively with males of 
the common fowl. The same type of 
experiment has been tried on ducks but 
thus far without success. 

The first trials were made some five 
or six years ago but success was not 
attained until 1914 and then only in a 
single individual. Since then, however, 
a number of other males have been suc
cessfully feminized. Three definite suc
cessful results were achieved in 1915. 
A number of attempts were made the 
past spring with successful results in 
at least a portion of the cases but the 
birds are still too young to state the 
number of instances in which positive 
results haye been attained. This paper 
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